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Foreword 



This competency-based curriculum is designed to be a handboolt for the welding trade. It includes ail 
competencies a student wiH acquire in a welding program. Since the standardsusedto judge weldquality are 
natlonal standards, articulation with post secondary programs could be arrangei through a testing process 
and college credit could be obtained. The welding program detailed in this cunicutum may also help students 
in enleiing an apprenticeship program. Welding is a trade and a tool-one of the many tools of Industry. 

Development of this handbook began with a sun^y of Maskm welding employeis. Their priorities regarding 
the sidils and knowledge students need to acquire to survive and thrive in the Industry fbmi the basis of this 
handbook. For example, intfcjstrys emphasis on the Importance of communteation and personal skills is 
reflected in the employability sMHs unit 

"Hie handbook stresses the importance of understanding the principles associated with the various elements 
of welding. Units begin with definitton of terms and prindpiesso that students wiNhaveconceptuaiframeworks 
towhtohtheymayaddthedetailsofvarioustechnkiues. Thesevenunits,divkJedlntocompetenciesandtasks, 
are fundamental to welding. The competencies and tasks are presented so that Instructors have the 
prerogative to detenrtne which aspectsthey wantto teach In bask:, intennediate, and advanced levelcourses. 

The folk)wing example demonstrates how this currfculum may be used and applied. Bin Johnson has been 
a vocattonal teacher at a mral Alaskan site for two years and he's very Interested in Initiating a program In 
welding. He performs a needs assessment of his community and detemnines that a person who is able to 
weldaluminumskiffswouldhavea goodchanceof attaining emptoyment. He also discoversthat such welding 
sk'lls would have some direct applcatton for personal uses in subsistence and other self-suffteiency activities. 
He tooksatthe Welding Scope and Sequence to choose the processes whtoh he will need to initiate awelding 
course to attain skill in aluminum weMng. Those areas would include Welding Safety and Health. Tools and 
Equipntent, Employability Skills, GMAWA FCAW. GTAW and some Special Welding Pmcesses and/or 
WeldingMetallurgyand/orFabricatlonandRepairandRlggingSkills. Hethentumstothe CurriculumAnalysis 
Matrices and names his course ("Weking I") in the vertical column at the top of the page and reviews the Sst 
of connpetendes checking offthose competencies he win teach in the course. ITs that simple. Then he writes 
a course description (based on the samples In the Course Descriptionil). 

Bill refers to the body of this book for the tasks involved In teaching those competencies. The corrpetendes 
and tasks whteh compose the course depend on the k>catk)n, the expertise of the Instructor, time constraints 
equipment available, and the project(s) to be undertaken, aH of whteh may relate to the entry-level jobs 
available In the community. Bill reorders the competendes to fit his program. He uses the cross-reference 
guides from the riatrix to approach school administration about obtaining academte cradtt In given areas for 
thedass. \nthe Suggested Resoumes section he finds a Tools List and atAoiSugoe&ed Minimum Tools 
and Equipment needed for the weking program. Bill writes for materials from several manufacturers and 
publishers. Bill usesthesanv)fo5/i//(sc8/isr, provided in the curriculum, as a model for developing other skills 
cards for evaiuatten of student's skills. 

If Bill Johnson's targeted skills Involved stainless piping, he would of course ptek other units, competendes 
ana tasks. 

A wekling program focusing on basic welding sMIts without a specific skill area emphasis, will require a 
minimum of a two year course sequence to provide job training skills and preparation for post secondary 
educatten. 
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Tha handbook la owmm^iwt inta awn •^t^n^-^ 

Serton I introduces the concept of oompetency-tMsed curriculum. The role of vocational educators in 
curricuium planning, itnplememation. and evaiuaiion is also included. "^^^^ eaucaiors in 

Section II provides the scope and sequence of welding conpetendes. 

Section III contains course descriptions to assist school districts in developing their vocational programs. 
Section IV presents the curriculum including the competencies and tasks for welding instruction. 
S we'SiJ^Sjree'T''"'" ^ competencies to be included in 

Section VI contains a sample skills card for evaluating and recording student progress. 

A suooested tools list and minimum tools and equipment nsMed for a welding program is Included, 
understand the connection between school and work and make career plans. 
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I 

Introduction to 
Competency-Based 
Curriculum 



Competency-Based Curriculum 

Vocational education should be directed towraid the skills, knowledge, and attitudes needed for successful 
employment. Welding eckjcators need to continually update their curriculum in orcser to prepare students for 
oompetlUon in the job market. 

An effective method for delivering vocational educatton is through a competency-based curriculum. This 
curriculum is based on an analysis of tho key occupattons in wekJIng. Once a competency-based curriculum 
is set in place, student perfonnance must be measured on levels of proficiency in those competencies. Thus, 
the critical features of competency-based educatton are: 

1 ) validating competencies to be included In the curriculum; and 

2) evaluatton of student comp^ency levels. 

This curriculum handbook sets directk)n for local curriculum devetopers. It provides a framework for 
developing courses of study and lesson plans in k)cal schools. 

Curriculum Based On Competencies 

Competence refers to the adequate perfonnance of a task. The task may be evaluated according to the 
perfonnance or process, the sendee, or both. 

Competency-Based Vocattonal Educatton consists of programs that derive their content from the tasks 
perfonned in each occupattonTjob and assess student perfonnance on the basis of preset pertomwnce 
standards. 

Learning materials define the competencies the student is to master, the criteria by which the student will be 
evaluated, and the condttons under whtoh the evaluatton will occur. 

Competency-based Instmctton places emphasis on the ability to do. as well as on learning how and why. 
Student perfonnance and knowledge are indivkluaily evaluated against the stated criteria, ratherthan against 
group nomrts. 

The competency process utilizes a checklist of attitudes, knowledge, and skills that are commonly needed by 
entry-level emptoyees In weMing occupations. In devetoping this cunteuium handbook, a cross-section of 
wekJIng professtonalswere askedto respondtoasurvey onthe basis of needs withlnthelrown establishments 
The survey results were summarized to determine whfch attitudes, knowledge, and skills were imDortant to 
firms In Alaska. 

Student Performance Assessment 

A curriculum becomes competency-besed when students are assessed on the basis of their competence. A 
sample skills card Is provkJed in this guUe for teachers who wish to use them In assessing the competency 
levels of their students. The card has four levels of profWency whteh altow continued devetopment of skills 
Thecardcan be used to monJtorstudents' progress asthey move between wekjing classes, betweenteachers 
andgradeleveis.andbetweenschooiandworf(. The completed skills card is an Important part of a placement 
portfolto 'Mien students begin their job search. 
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Curriculum Delivery Systems 



Vocational Student Leadership Organizations 

IS! . ^SZ? Club* 0* America (VICA) Is a delivery system ^Ich can be integrated into lS 

SvlS^IXSi'SSli 2S^:i2:Sl22^:2:^*" " SS^be enhanced by studSt^pStiSJ 
t^J^ ii"? complement Instruction m the welding classroom and lab. TheVshouW be 
integrated as a curriculum delivery system and not allowed to become an extracurricular activity. 

Cooperative Work Experience 

Some of the competencies identified In this guide cannot be fully developed at a school site A work station 
.n thecommunlty Offers reallsticexperi^^^ 

T^^J^^'t ""^^fSf vehicle torthe delivery of inSn 

SSSSSJ^JS'^^^**^ ^ employers can cooperate to prepare students for employment. 
Coof»rativeW extends the instnjctional program beyond the availability of equipmrrtand 

jK^nictort^atthelocalschoJ. Teacher 

that students are receiving a high quality experience. w»w»surB 

m^^^i f udert Voc^nal Program (RSVP) provides a two week full-time wori( experience for students 
from rural areas where job stattons are HnAed or non-existent. 

Role of Instructor in Curriculum Planning, 
Implementation, and Evaluation 

The vocattonal instnjctor fulfills many roles which include the fbltowing responsibilities: 

• Prepares a written vocattonai program plan. 

• Develops and maintains a written program philosophy with objectives that support the philosophy. 

• Maintains a written list of competencies kientified as needed fOr the program area. 

• ^^i^HSil^^^'^.L^^^^"' management system tor implementing the curriculum 
materials provkJed for the program area. 

. Evaluates the curriculum content periodically to determine curriculum changes and updates This 
SSr'J^rSr °* "^"^ ^^"^ ""'"""^ 

• Selects units of instnjctton and lesson plans based on the competencies of the occupatton. 

• ProvkJes appropriate instruc!V>naln«erials. supplies, and equ»)ment 

' ^^'^ oounsetor with infomiation and updates regarding implementation of the 

specnic curriculum. 

o U 
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• RevieMfs the instruciional materiais to assure that they are free from sex bias arKl sex role stereotyping. 

• Works with an advisory oommittee. 

• Assists and/or senses as an advisor to the appropriate student organization related to the vocational 
program area. 

• Plans and arranges an appropriate classroom learning envlronnient. This involves assisting students of 
different at>ilities to work at their own pace and in cases where remedial instructton is needed, securing 
addittonal help for those students* 

• Reinforces bask: skills of reading, comnKjnk:atk)n (written & oral) and computation thrxMjgh vocatk* nal 
educatton experiences. 

• Helps detennine what objective(s) shoukJ be established for handk:apped students as a part of the 
indivkJual educational plan (lEP) devek)pment. 

• Uses a grading procedure that Is made available to all students at the beginning of their training. 

• Sets an example for grooming and dress that is generally found in the oocupattonal area in business or 
industry to enable students to establish appropriate standards. 

Benefits of the Competency-Based Curriculum 

Competency*based vocattonal educatton offers several benefits to students: 

1 . The competencies/tasks are directed to the student and provkle measurable criteria for determining when 
the student has acquired the necessary knowledge and skills. 

2. Students receive realistic training for the job. They become competent in tasks that are relevant to the 
occupatton. 

3. Students know what is expected of them throughout the course. The competencies are made available 
to them at the onset. They know what they will be doing and how well it must be done. 

4. Each student is indivkluaity responsible for completing each competency attempted in the curriculum. 

5. The basic thrust of the competency-based program is to evaluate students according to their 
accomplishment of tasks as they work up to indivklual capability. Students are not compared with other 
students in their accomplishments because each is expected to work according to emptoyment 
standards. Because of the various evaluatton policies of different school systems, the ideal of 

not comparing students in detennining grades is not always possble. 
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Program 
Development 
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Program Development 



The format of this handbook was selectod to aid adrr-nistratore and teachers in concertrating on the sidlls 
needed for vocational training. It will assist in selecting the array of units and the delivery system which fit the 
school. This provides the flextiility of varying the course content to include the most valuable skills as 
appropriate for the scope and sequence. The primary importance is that students are able to secure 
foundatkNi skills. Schools crn vary their deUvery systems to maximize student opportunities by: 

1 . Offering courses on alternate years or other planned sequences 

2. Offering two or mors course in the same dass 

3. Prcvkling individualized materials and instmctton 

A matrix is included in this guide for use in planning the courses to be offered and the content of each course. 
The following chart shows the scope of wekjing competencies. 
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Scope of Welding 



Certification 



Oxyacetylene 
Welding & Cutting 
(OAW&OFC*A) 



^Gas Metal (GMAV\^ 
& Flux Core Arc 
.Welding (FCAW) 



Certification 



H5 



Basic Welding Core 



Safety and Health 
Tools and Equipment 
Blueprints and Layout/ 
Specifications and Codes 
Welding Metallurgy 
Employability Skills 



Shielded Metal 
Arc Welding (SMAW) 
& Air Carbon Arc 
Cutting (AAC) 
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Course Descriptions 



These brief course descriptions provide a oonceptuai framework for the design and implementation of a 
iMianced program in weiding. Teachers can use these descriptions to organize course offerings in weiding 
education. Lx)cai schools will need to provide more definition regarding the content of their courses than is 
reflected in these general course descriptions. 

Use the curriculum analysis matrices to help build your own courses, depending on your school, location, 
equipment, and training of the Instructor. 

Course: Welding I 
Length: one semester 
Grades: 9-1 2th grades 

This course covers the basic operations of welding including safety and health, tools and equipment, 
blueprints and layout/specifications and codes, welding metallurgy, and empioyability skills. Setup and weld 
quality wUI be stressed. There isn't any prerequisite for this course. 

Course: WeMIng R 

Length: one semester 

Grades: I0th-12th grades or post secondary 

Prerequisite: WekJing I 

This course provides students with a review of welding techniques. They will learn ttie basics of one or more 
of the following: OAW, OFC«A, SMAW, AAC, GMAW, FCAW and GTAW. Students will corTY)lete advanced 
welds and metal cutting with concentrattononskills needrclintheir communities. Students will utilize blueprint 
and layout skills. They will complete a f abdcatton or repair project or particv)ate in Cooperative Educatton. 
The course will stress high standards of safety in the use and operatton of welding equipment and processes. 

Course: Welding III 

Length: cne semester 

Grades: 1 1-I2th grade or post secondary 

Prerequisites: Wekling I and II 

This course includes a review of all of the skills learned in WekJing I and II. Students will ieam advanced 
techniques of one or mors of the following: OAW, OFC«A, SMAW, AAC, GMAW, FCAW, GTAW. Students 
will complete advanced welds and metal cutting with conceritratton on skHls needed in their communities. 
Students will utilize blueprint and layout skills. Students will complete a fabrication or repair project or 
partk^e in Cooperative Educatton. Students will use rigginp skills as necessary. 

Course: Welding IV 

Length: one semester 

Grades: I1-12th grade or post secondary 

Prerequisites: WeMIng I. II, and III 

This course includes a review of ail of the skills learned in Welding I, II, and III. The course includes the 
comprehensive study and appiteatton of blueprints and layout/spedficattons, codes, and fabrication, repair, 
and rigging sklHa. Students win complete advanced welds and metal cutting with concentratton on skills 
needed in their communities. Opportunities wil be provUed for Cooperative Education programs. Students 
wOi prepare for certification in selected weiding processes. 
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IV 

Competencies 
and Tasks 



Welding Safety and Health 



(A) IncHcatas advanctd comptltncy or task 



Competency: 
Tasks: 



Competency: 
Iksks: 
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Maintain a clian and aafa shop 

Perform assigned shop cleanup duties 
Keep floors and wortt)enches dean and neat 
Wipe 08 and grease spots immediaiely 
Stcre materials, tools, and suppfies in proper places 
Dispose of oombustble materials 
Store oily rags In self-closing metal containers 
Place scrap materials in proper containers 
Clean and replace tools to storage locations 
Keep aisles, traffic areas, and exits free of materials and other det>ris 

Use general safety procedures 

Follow safe*./ mles for 

a. preventing fires 

b. using hand tools 

c. operating equipment 

d. f lammat)le metals and gases 

e. avoiding electric shock 

f . handling containers 

g. toxic gases or displacement of breathing air 
Identify ventOatlon orocedures for the worit area 
Identify fire haz&; . In the shop 

Idenlifir the three components of the fire triangle 

Demonstrate the handling and safe storage of gases 

Differentiate among types and flammabillty of various gases In the shop 

Follow all mles for handling gas cyHnders safely 

Identify different types and uses of firs extinguishers and other fire prevention 
devices 

Follow safe procedures In regards to fire prevention at all timos 
Identify safety procedures around radiation and other hazardous materials on the 
job site 

Wear protecthre clothing and devices such as: 

a. safety glasses 

b. face shield 

c. welding helmets/goggles 

d. hand shields 

e. ear protection 

f. Jackets 

g. gtoves 

h. boots 

I. hair net 

j. fire-resistant apron 
Make sure clothing Is free from oil and grease 
Identify safety procedures for dtfferent types of weMIng 
klentify proper procedures when moving or lifting heavy objects 
(A) Wentlfy air cleaners for welding applicattons such as: 

a. dtoect capture air cleaners 

b. free hung air cleaners 

15 20 



Comp«t»ncy: Apply firat aM •knit 



Tasks: 



Compstsncy: 
Tasks: 



Competency: 
Tasks: 



Competency: 
Tasks: 



b. 
c. 

d. 
e. 

f. 



Demonstrate firet aid f or vtotims of electrical shock 
Demonstrate fkst aid for common welding injuries, especially bums 
Explain ways to recognize shock 
Denwnstrate the steps in treating shock 
Use first aid for eye injury 
Follow other general gukJeHnes for first akl emergencies 
Complete a student safety pledge 
(A) Demonstrate the steps used in controlling bleeding 

Use tools safely 

Keep an tools sharp, dean, and in safe woiking oider 
Demonstrate use of tools in prescribed manner inckjding: 
a. using proper tool tor task 

clamping projects securely betore drilling or power grinding 
using correct speed for power tools and drill bits when wori<ina 
with metal ^ 

using property sharpened tools and drin bits 
keeping al guards and safety devices in place and adjusted 
property 

turning off al power betore leaving a machine tool 
Report faulty shop tools and equipment 

Folkm electrical safely procedures 

Explain mles and safety procedures tor electric weMing 
t-abeldicuit breakers 

Ground electrical equipment, explaining how and why 
Use flexibie extenston cords and drop lights 
Identify electrical hazards 

Identify locations of all electrical equipment and power sources 
Never operate ungroundc^j equipment 

Never arc weM or operate electrically powered equipment while stt idino 
on wet or damp noon 

Use sato welding procedures 

Wear safety glasses and dothbig 

Never weld, cut, or grind near flammable or explosive materials 

Keep oil away from gas qrlinders, rsguiators, connecttons and hoses 

Keep electrode holder away f romwelding machine or gas cylinder 

Do not cut or wekl dirsctly on concrete 

Property purgo barrels, dmms or other containers 

Cut into barrsis, dnims, or any containers that have been purged 

Never ground electrical equipment to a building member era piece of 

equipment attached to or part of a buiUing 
l^r engage in horseplay of any kind 
Clean wortccarefuOy 
Secure tanks 

Place worit in jigs or other holding fixtures 
Do not weld near battertes 

Protect wood or combustble materials from direct heat 
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Do not open an acetylene cylinder valve near open flames or 

ether welding and cutting and brazing 
Shut off oxygen and acetylene at the cylinder valves when leaving 
thea'ea 



(A) Comp9l«ney: Follow OSHA and AWS guidMinM 

Explain purpose of Occupational Safety and Health Ad (OSHA) 
Identify worker rights under OSHA 

Explain how to resolve hazardous and OSHA violations 

Identify employee rights according to OSHA 

Maintain records of work-related Ir^rles 

Explain how to report worker compensation claims 

Identify the rde of the Amertean Wekfing Society (AWS) 

Identify AWS guidelines and publications 

interpret Material Safety Data Sheets (MSDS's) 

Use color-coded signs to warn of danger 



22 

ERIC 17 



Tools and Equipment 



Competency: 
Tasks: 



Compstsncy: 
Tasks: 



Uss wskling hsnd tools 



Demonstrate the use of welding hand tools such as: 
' alignmem tools 
bevel square 

chisels, punches, and pry bars 
combination square 
dies and punches 
driving and chipping tools 
fHes 

fillet weU gauge 
framing square 
gauges 
Jacks 
jig 

manual cutting and shaping tools 
measuring tools 
pliers 

posMoners 

pulPng and ming tools 
semi-precision measuring tools 
turning tools and wrenches 
wire brushes 
work hokiing devices 
Follow bask: njles for safe use and maintenance of hand tools 
Measure parts with semi-predston measuring tools 
Inspect parts with predskm measuring tools 
Maintain and store toots 



b. 
c. 
d. 
e. 
f. 

g- 

h. 

I. 

j. 



m. 
n. 

0. 

p. 
q. 
r. 

s. 

t. 
u. 




Use wsMing shop power tools 



ERIC 



Oemonstrato wekJing power tools such as 
a. airchisel 

beveling machine 
electric hammers 
hand oending brakes 
hand grinders 
hydraulic shear 
mechanical shear 
metal-cutting band saws 
non-destnjctive testing 
pedestal grinder 
pneumatic shear 
portable electric hand tools 
portable scrsen 
power press brakes 
FoUow basic njles fbr safe use and maintenance of welding and shop 
equipment inckiding: 
a. cleaning 

btowing dust out of wekJIng machine with dean, dry air 
checking compressed gas systems for leaks 
lubricating rotating and moving components 
ventilating stored equipment 



b. 
c. 
d. 
e. 
f. 

g- 

h. 

i. 

j. 



m. 
n. 



b. 
c. 
d. 
e. 



o. 
p. 



r. 
s. 
t. 
u. 

V. 

w. 



power squaring shears 
power wire bnish 
preheating and 
annealing equipment 
rod oven 

sandblasting equipment 
shears and nbblers 
spotwektor 
turning rolls 
universal bender 
weMIng posittoners 
wire feed mechanisms 
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Compttoney: Utillzt nMMUiWMntt and mMsurfng ctoviMS 

Tasks: Read common measurement tools such as: 

a caOpera 

b. micfometefs 

c. protractors 

d. rulers 

e. squares 

f . tape measures 

g. vernier gauge 

Identify decimal and metric equivalents 

Make accurate measurements to 1 mm (or 1/32 of an inch) 

Accurately measure angles to tfie nearest degree 

Measure: 

a. (flstance with 8 mm and 4 mm (or 1/4' and 1/8") graduations 

b. distance wlh 4 mm (or 1/8") graduations 

c. distance with 2 mm (or 1/1 6^) graduations 

d. dknensions of given objects with a njle 

e. given Ines and objects with a njle 

Draw lines and objects to given specMcations using a rule 
Hnd the mid-point of given lines and figures 

Adjust a bevel square to a 45* angle ining a framing square, a cofT<)ination 
square, and a protractor 

Use a combination aquare to fonn 90* and 45* angles and to draw parallel 
Mnes on selected metal stodt 

Determine if an object is square 
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Blueprints and Layout/ 
Specifications and Codes 



1(A) IndlcatM advanod comptitncy or ta«k 



Compttmcy: 
Tasks: 



Compatsncy: 
Tasks: 



Compttoncy: 
Tasks: 



ERIC 



Usa wsMIng symbols and codas 




Identify wekJing symbols induding: 
a. arrow, rsference Hne, and taa 
AWS standard wekUng symbol chart 
location significance 
prccass abbrsviatkMis 
basic joints 

applicattons of symbols and codes 
designatkN) of extent of weUing 



b. 
c. 
d. 
e. 
f. 

&• 
h. 

i. groove prsparatton 
J. brazing symbols 
k. other basic weU symbols 
I. other supplementary symbols 
m. non<lestructive testing symbols 
Identify wehjing codes inckiding: 

a. American Wekfing Sodisly (AWS) codes 

b. American Society of Mechankal Engineers (ASME) codes 

c. American Petroleum Institute (API) codes 

Understand weMIng bkiaprtnts 

kJentIfy the foOowkig blueprint nomenclatures: 

a. Iir>es 

b. views 

c. dimenstons 

d. tolerances 

e. materials 

f. symbols 

g. types of drawings 

h. planed-Oning secttons 
Interpret wekling blueprints 

U&« mathb^nattes related to print reading 

Apply bask: math 

ktontify bask mathematical tenns and their definittons 

Identify advantages of decimal equivalent and converston charts 

Explain uses tor f racttons and decimals 

Explain peioent and Its uses 

identHy units of measure found on rules 

FoNow the steps for reading a njle 

Find the mid-point of a given distance 

Use the fonnulas for perimeters 

Identify basic geometric figures 
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Size commonly U8«d steal stock 

Add, sutJtract. muMply, and dMde fractions 

Add, subtract, muMply, and dMda decimal equivalents 

Write fractions as decimals and percants 

Write percents as fractions and decimals 

Write decimals as fractions and peroents 

Make conversions witti the dedmai equivalent and inches to 

decimal conversion charts 
Use the English-Metric Converston Chart 
Calculate the following: 

a. perimeters of given rectangles 

b. perimeters of given squares 

c. perimeters of given friangies 

d. areas of given paralelograms 

e. areas of given rectangles 

f. areas of given squares 

g. areas of given friangies 

h. areas of given rtKNnbuses 
1. areas of given frapezoUs 

J. dfcumfarenoes of given drdes 
k. areas of given circles 

Competency: Uaedrawlnga 

'T^*'^: Identify sfructural shapes and symbols 

Make three-view sketch 
Make an isomefric sketch 
Make template from blueprint 

Fabricate a part from a drawing according to wekling procedures 
Read and foUow metaiworidng specifications and directtons 
Draw and foHow a weMing project plan inckJding dimenstoris 
(A) interpret pipe and instmment drawings 
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Comp«tMicy: 



Welding Metallurgy 



(A) Indteatei advuwd compttucy or taak 



Undtratand propMtiM of matals 




Explain tenra and principles asftodated Ith metallurgy such 

a. extractive metalkjfgy 

b. physical metallurgy 

c. process metalurgy 
Identify ferrous metals, non-fenous metais, and alloys and describe their 

characteristics 
Clean, test, and classify twrty^ metals 
Clean, test, and dassit/ non-fenous metals 

Trace the formation of a given metal product from ore extraction to product sale, 

Including metals processing 
Identify samples of common metMs and relate their use In welding 
Explain heat flow and Is applcatton to bendkig and forming metals 
IdentVy respectivt woKIng material oompat«)iny 
identsy appropriate metals for selected projects 
identVy possble hazardous metais which a welder might encounter 
Describe the process of ."t^at treatment wah plain carbon steels 
(A) Identify properties which create the need tor steel classifications and 

Interpret data from resource Monnation 



(A) Competency: idenUfy the metallurgy of a weld bead 



Explaln: 

a. grairi stnidure 

b. cooing rates 

c. fusion surfaces 

d. dftitton 

e. hydrogen embrittlement 

explain the importance of proper weld inspection 
(A) Explain grain stnjcture, cooling rates, fusion surfaces, dilution, and 
hydrogen ombrittlement in depth for different metals 



Tasks: 



Explain different wekfing processes-gas or arc 



Employability Skills 



Comptttney: 
TMkt: 



Comptttncy: 



ERIC 



MalMcarMrcholCM 



b. 
c. 
d. 




iduct a self-Rssessment: 
a. assess values in relation to work 
recognize sidOs and aptitudes 
assess employment Mstory and experience 
descrbe obetades to emptoynwrit 

use Alaska Career Infonnatton System and other career counseling 
systems and publcattons (i.e. ASVAB) 
Identify career dustera: 

a. Hst specific Jobs and duti<t«wittiinciu8tere 

b. descrbe apprenticeship/training programs 

c. describe advanced traMngoppoftunfties 
Use labor martlet infonnation: 

«. describe the current bcal labor market 

b. identify growth/demand occupations 

c. relate career choices to local labor nuuket 
Select a career goal: 

a. 1st how skUscouU be used in other jobs (including limitattons), 
such as: 



1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 

10, 

11, 

12. 

13. 



agriculture vMMker 
aircrBft (A&P) mechanic 
auto body repairer 
automotive mechanic 

buikflng and grounds maintenance woritere 

carpenter 

electrician 

heavy equipment mechanic 
miRwright 



other construction-related jobs 
plumber 
shipwright 



b. devetop specific steps to reach goal 
Evaluate Jobs In the wekflng industry 

klentify educational and occupational opporiunlNes such as 

a. adult, postsecondaiy vocational training 

b. special grants from Industry 

c. federal, state, and local funding 
Locate resources for finding emptoyment 
Confer wlh prospective employere 
Explain the work of a(an): 

a. arccutter k. 

b. arc.weider i. 

c. boatbuider m. 

d. brazer assembler n. 

e. combination wekier o. 

f . gas wekier p. 

g. hand thennai cutter q. 

h. inspector r. 



specialist weUer 
tack welder 
welder 
welder fitter 
welder helper 
welding engineer 
weUing instnictor 
welding operator 



Z8 



CompttMiey: 
Taakt: 



Compstancy: 
Tatiai: 

CompMtncy: 
Tasks: 



CompMtncy: 
Tasks: 

Compstsncy: 
Tasks: 

Compstsncy: 
Tasks: 



c. 
d. 
s. 

f. 

g- 

h. 



I. pip**** 8. welding supervisor 

M^i-. P*«*^*»'*^ t. wekjing technician 

tdentify steps for obtaining weUing certif k»tion 
Identify stspe for apprenticeship 
Explain the role of union membership 

Prepare a rssums snd Job application 

Obtain a social securty number 
Ust the foftMving hlhe resumS: 
t. jobobjedivs 
b. education 

past and pisssnt worit experience 
hobbies and intsnsts 
oommunky actlvlies or membershipe 
m-school actMUss or membershlpe 
awards. posUons. or ckM) offices 

•^rafarances.inckiding addresses and phone numbers 
Obtain extra copies of rssums 
Read job app l ications carefully 
POBow i n s tr ucttons 
Complete al kerns accurately 
Write legibly 

Verify references before Nsting them 
Writs seovsristtsr 

Explain what a writing sample tells a potential emptoyer 
Expia^ when and how to write a cover letter 
List the things the cover letter must include 

incerviswfbrsjob 

Contact an employer to schedule an interview 

Prepare responses to questions asked in an interview 
Use proper etkiuette 
Dress appropriately 

Follow up the inteivlsw 

Analyze the intend 

Detennine whether a folk>w-up letter or call is required 
Write a thank-you note or make a toik>w-(^ call 

Dress spproprfstsly on ths Job 

Identify proper attire fbrwsUino Jobe 
Be neat and dean 

Manage psrsonsi rssponslbfUtlss relatsd to smploymsnt 

Sscurs adequate transportation 
Identify adequate chiki care alternatives 
Secure appropriate chiU care 
Use independent nving skills 
Develop a personal finance plan 
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Comptttncy: 
Tasks: 



Compstsncy: 
Tasks: 



Compttsncy: 
Tasks: 



Maintain good hsatth tar affaetlva job portonnanca 

Exercise regularly 
Eat properly 
Qet adequate rest 

Explain the iittue of smoking on the job 
Refrain from drug abuse 

identify haz«idt of Job^lated Infectious diseases and how to avoid them 

Understand employos rfghts snd rssponsibilltiss 

Explain stats Isbor laws relating to compensation 

Complete complex tax fonns 

Describe: 

a. minimum wage and types of exempt businesses 

b. employee benefits, rights and responsbilities 

c. labor contracts, grievance p'.ocedures and the role of unions 
Review a sampis personnei polcy 

Attain work maturity 

Describe the Importance of openness K> new situations 
Demonstrats characteristics of the mature person: 

a. self-acceptance 

b. consUsration and respect for others 

c. seV-control 

d. posftive thinking and attitudes 

e. flexl)Oity 

f. mitiatlye 

g. punctuality 

Maintain good work relationships 

Differentiate between personal and Job-related problems 

Fblbw orderiy and systematic work behavk>r 

Be punctual 



Competency: 
Tasks: 



Compstsncy: 
Tasks: 



Make sffsetivs dsclslons 

Explain the importance of having a method for analyzing and solving problems 
Use the probiem-soMng process: 

a. identify problems 

b. obtain Infonnation 

c. analyze problems 

d. dsvelop and ana^e alternative solutk)ns 

e. chooss s course of sctton 

f. persevere through hardships 

g. ricognizs and Changs othsrwise unworkable sohjttons 
List ot)j6Ctivss for oompletk>n of 8 task 

Arrangs objectives in sssquence 
Establish timeline for completing objectives 

Dsmonstrsts inltlativs and productivity 

Organize time effectively 
Set priorities 
Be responsble 
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Compttoncy: 
Tasks: 

Compttsncy: 
Tasks: 

Compttsncy: 
Tssks: 



Compttsncy: 
Tssks: 



Compttsncy: 
Tssks: 

Comptttncy: 
Tssks: 



Care about ths quatty of work 
Complets assignmsms in an aucurate and timely manner 
Exhbtt ability to hande pressures and tensions 

Bsssssrtlvs 

Differentiate between assertive, aggressive, and passive behavior 
Explain to wiiom to go for employee probiems 

Bsl»nsst 

Define fionesty snd integrRy 

Relats employee intsgrlty to overall company perfomiance 
Explain how to deal wMfi theft and dishonesty 

Bs rsKsMssnd dspsndsbis 

Maintain acceptable attendance records 
Be on time 

Give timely notice of Memiptions to work schedule 
Fbnow niles and regulations of work or training site 
FbOowdirsctions 

Mslntain good psrsonsi relstions 

Accept chsin of command 
Use posttive attRude with othere 
Accept supervision and crttidsm 
Cooperate with olhen 

kientlly common on-the-job oo-woiksr problems 
Control emottons 

Assume re8pon6tt)ity for own dedstons and actions 
Exhbit pride and loyalty 

Follow vsrbsl and wrtttsn directions 

Use listening skills 
Ask fbr darificatton 

Review situations of poor communk»tions 

Read directions when assembling and repairing equipment 

Apply communication skins 

Read tschnicsl Joumals 
Use technical vocabulary 

Locats Monnation in trado snd consumer magazines and supply catatogs 
Write wori( orders, psfts orders and warranty reports 
l-ocats and correct snors in spelling, grammar, and punctuation 
Composs businsss isttsrs 

Transfsr written messages to others vertMrtly and in written form 

Use good penmanship 

Use proper telephone etiquette 
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Compattney: 


Daal affactlvaly wtth customara 


1 


0 


Tasks: 


Great the customer 




■ ji 

It 




Identify ttie business on the telephone 
Tak poOtely to customer 

Otitain all necessary information from customer in writing 
Relay customer ooinplaints to employer 


m 








Compatancy: 


MantHy propar Job termination procaduraa 






Tasitt: 


Write a letter of resignation 

Malta final settlements (in regards to retirement, physical injury, social security, 
severance pay, etc.) 





Compatancy: 
Tasks: 



Competancy: 
Tasks: 



b. 
c. 
d. 
e. 
f. 



Usalaadarihipakllla 

Descrke the Vocational Industrial Clutie of America (VICA) and how it teaches 
leadership skMs: 

a. participate in maatingaaoconSng to mles of parliamentary procedure 
function effectively on committees by accepting assigned responsfeiPties 
plan and conduct effective group leadership activities 
participate In society In a democratk; way 
be punctual and dependable 
follow mlea. standards and policies 
_ wori( cooperatively with others 
Explain importance of self-esteem 
Practice eye contact 
Use a f inn handshake when appropilate 
Use presentation skilis 
Use communication skiUa 
Parttelpate in leadership activities 

Evaluate paraonal tialts m leWlonahlp to entrepreneurship 

Explain tenns and principles associated with entrepreneurship 
Describe the role of aeif-empioyment in the free enterprise system 
Identify types of business organizations including: 

a. sole propriali}rBhlp 

b. imited partnership 

c. partnership 

d. corporation 

identify personal traits necessary for self-employment 

Identify risks end rewards of starting a new business 

Identify the role small businesses have played in Job creation and new products 

andservicea 
identify the stepe for establishing a business 
Explain the importance of developing a business plan 
Locate infonnation and assistance on starting a small business 
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Oxyacetylene Welding and Cutting 
9 (OAW and OFC«A) 




CompMtncy: Oxyacttytoiwwtld 

Identify terms and principles associated with OAW such as: 

a. flame types 

b. types of fuel gases 

c. oxygen and acetylene production 

d. comlxjstion equation 

Identify various types of gas welding equipment and processes 

Explain properties of eacti gas 

Fbllowf safe operating procedures 

Explain lighting and adjusting welding equipment using a: 

a. sparldighter 

b. torch tip wrench 
Wear safety equipment such as: 

a. safety goggles 

b. thick gloves 

c. heavy shoes 

d. apron 

e. ear protection 

Chedt gas welding equipment and make sure all gauges read zero before 

opening valves 
Tum on oxyacetylene equipment including: 

a. opening acetylene cylinder valve stowly, making sure to stand to the sWe 

b. opening oxygen cylinder valve stowly 

c. setting oxygen pressure gauge 

d. turning acetylene needle valve 

e. lighting torch with sparkiighter pointing torch downward or toward 

workbench 

f. bringing flame back to torch tip turning acetylene needle valve 

g. turning oxygen needle valve undl flame become bright blue with bright 

fea»rier-shaped flame inskte 

h. adjusting oxygen needle valve untH flame Is neutral 
Oxyacetylene weld, including: 

a. selecting the proper wekfing or brazing process for the work 

b. selecting proper size tips, filler rod, and flame 

c. Uentifykig codes applicable 10 weUing process at hand 

d. using fhjx materials properly 

e. adjusting the oxyacetylene regulators for the task at hand 

f. keeping a properly adjusted flame at the torch tip for the wekJino 

taskathjnd 

g. demonstrating brazing techniques 

\ foltowing proper WMjkigtechnkiues for quality workmanship 

I. perfonning proper weW Joints such as butt, overlap or T joints, using both 

portable and statkMiary equipment 
j. identifying common weld defects, stating their causes and explaining 

how to correct them 
k. completing visual hspectton of finished weto 

i. (A) explaining properties of different types of metals as affected by gas 

wekiing 
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Comp«t«ncy: 
Tasks: 



Turn off gas wsidino squipment. including: 

a. closing oxygtn by tumbig oxygen needle valve 

closing acefylene gas tjy turning off acetylene needle valve 
closing acetylene cylinder valve 
closing oxygen cyNnder valve 

draining off excess oxygen or acetylene gas stHi in tfie hoses - 
holdng up toicft unto pointers on both acetylene gauges return 
to zero 

turning oxygen and acetylene regulator adljusting screws until loose 
closing acetylene and oxygen needle valves 
properly sbring and maintaining oxyacetylene equipnnent 
properly handling and storing filter metals 



b. 
c. 
d. 
e. 
f. 

Q- 
h. 
1. 

j. 




OxyaeatyiMie cut (OFC-A) 

Explain terms and principles associated virtth (OFC«A) such as- 

a. dross 

b. kerf 

c. oxUation 

d. travel spaed 

Fbflow sale operating procedures at an times 

Setup oxyacetylene cutting equipment minimizing any fire or injury hazards 

Choose the proper cutting tip for the oxyacetylene cutting task at hand 
Properly adjust the oxyacetylene cutting torch for efficient and effective 

metal cutting (attaining neutrai flame) 
Cut mIkJ steal with oxyacetylene cutting torch 
Make accurate straight or cun^ cuts 
Complete visual inspectkm of finished cut 
Store and maintain oxyacetylene equipment 
Use track torch and cutting akJs 
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Shielded Metal Arc Welding (SMAW) & 
Air Carbon Arc Cutting (AAC) 



(A) indlcattt advanctd compfncy or twk 



Comp«t«ncy: 
Tasks: 



Compttsncy: 
Tasks: 



• 



ERJC 



Mtmify prinelpiss of are wMing thaory 

Explain the terms, principles and techniques associated with wel(fing 
such as: 

a. AWS abbreviations 

b. welding polartty 

c. electrical principles 

d. travel speed 

e. work angle 

f. whipping 

Describe how to determine the quality of a weld 

Contrast the characteristks of AC and DC artMweUing units 

Describe the consequence of insufficient and excessive amperage 
Explain the standard electrode numbering system such as: 

a. 6011 

b. 6013 

c. 70"«4 

Classify electrodes according to the standard system 

Diagram the electronic and mechanical design of arc'wekling equipment 

Explain the function of arc-aiding equipment components 

including the AC step-down transf omrar 
Compute mathemattoal problems relating to welding 
Explain how to detemUne the appropriate weMing technique 
Set up and utilize common electrodes 
(A) Explain: 

a. Ineofflux 

b. induced voltage ratio 

c. voltage-amperage ratk) 

Apply shleMed melal are welding skNis (SHAAW) 

Identify weMIng appUcations of SMAW 

Follow safe and orderiy procedures 

Properiy setup SMAW equipment 

Identify codes appOcabie to weMIng process 

Identify weUing techniques fbr quality woriananship 

SMAWweU. Including: 

a. running beads with SMAW equipment: 

1. correct 4. long arc 

2. hot 5. fast 

3. cold 6. slow 
applying surfacing skHis 
arc-wekfing carbon steel 
arc wekiing heat and oorroston-resistant steel 
arc-wekJing cast iron and hard surface steel 
weUkig single pass and multiple pass lap joints 
welding outsUe comer Joints 
wekiing multiple pass W Joints m an positior>s 




b. 
c. 
d. 
e. 
f. 

g- 
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i. wMlnopre-qualVtod Joints in all posittons 

J. identifying common weld defects, stating their causes and 

exptainino how to correct them 
k. compleling visual inspection of finished weld 
1. storing and maintaining SIMAW equipment 
m. handing and storing filer metals 
CartxHi Are Cut (AAC), indudkig: 

a. cutting caitnn steel using shielded metal arc cutting process 

b. cutting cartnn steel with ab-cartx)n arc process 

c. cutting cast iron with air cart)on arc process 
(A) Complete welding qualflcattons related to SMAW 
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Gas Metal and Flux Core Arc Welding 
(GMAW and FCAW) 



Compttwicy: 
Taafct: 



Compatancy: 
Tasks: 



Apply gas malal arc waMIng afcllis (GMAW) 

Explain tenns and prindptes associated with GMAW such as: 

a. spray transfer | 

b. globular transfer 

c. short arc transfer 

d. MIQ 

Identify equipment related to GMAW, including: 

a. power supply 

b. feedere 

c. guns 

d. consumable materials 
Follow safe operating procedures 
Set up GMAW equipment 
Identify codes appBcable to GMAW 

identify welding techniques for quality worlunanshk) 
GMAW weld, mckidlng: 
a. mnning beads 
welding carbon steel 

welding heat and oonosion-resistant steel 
weUinp cast iron and hard surface steel 
GMAW carbon steel joints 

mnning beads wlh GMAW equipment (MIG) in all positions 
welding mod steel joints 
welding stainless steel joints 
welding aluminum 

idenUiying common weld defects, stating their causes and 

correcting them 
completing visual Inspection of finished weld 
storing and maintaining GMAW equipment 
handling and storing filler metals 



b. 
c. 
d. 
e. 
f. 

g- 

h. 

i. 

j. 

k. 
I. 

m. 



Apply flux core are welding sknia (FCAW) 

Explain temns and principles associated with FCAW such as: 

a. self shielded 

b. gas shielded 

c. heat effected zone 

Identify equipment relaied to FCAW including: 

a. power supply 

b. feedere 

c. guns 

d. consumable materials 
Follow safe operating procedures 
Properly set up FCAW equipment 

identify weldirig techniques for quality workmanship 
FCAWwekJ.inchxlng: 

a. adjusting arc voltage to optimum conditton tor a given cored wire 

b. mnning beads in an posittons using FCAW equipment 

c. FCAW caibon steel 
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d. 
e. 
f. 

0- 

h. 



FCAW h«at and corrosion resistant steel 

FCAWhafd surface steel 

welding eaibon steel joints using FCAW 

welding stainless steel Joints with FCAW equipment 

Identifying common weld defects, stating ttteir causes and 

explaining how to correct them 
completing visual Inspection of finished weld 
storing and maintaining FCAW equipment 
handling and storing fifler metals 
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Gas Tungsten Arc Welding (GTAW) 



Comp«!«ncy: 
Tasks: 



Apply gas tungstsn are wtldtng skills (GTAW) 



b. 
c. 
d. 
e. 



Explain terms and principles associated witii GTAW sudi as: 
a. i)igri frequency 
2%thoriatsd 
l%thoriated 
ziroonium 
bailing 

identHy equipment related to GTAW, including: 

a. power supply 

b. torches 

c. consumable materials 
Follow safe operating procedures 
Set up GTAW equipment (TIG) 

Identify weUIng tectmiques for quality workmansiiip 
Select appropriate Ulsr rod for various weUs and metals 
kienMfy codes applcabie to wekJing process 
GTAWweki.includkig: 

a. mnnlng beads mtfposftions with GTAW equipment 
wekiing carbon steels 
welding aluminum and aluminum alloys 
wekiing heal and corrosion resistant steels 
wekiing copper or copper alloys 
wekiing chrome-moly steel 
weUing magnesium ali^ 
welding stainless steel Joints with GTAW equipment 
kJenWytoig common weM defects, stating their causes and 

explaining how to correct them 
visuaHy Inspecting finished weld 
disassembling and cleaning TIG torch assembly 
storing and maintaining GTAW equipment 
handling and storing filler metals 



b. 
c. 
d. 
e. 
f. 

g- 

h. 
i. 

j. 
k. 
I. 

m. 
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Special Welding Processes/Tecliniques 



I (A) indlcatM advinctd comptttncy or tatk 



CompMmcy: 
Tasks: 



Compatsncy: 
Tasks: 



MantKy advancad waMing tachniquaa 

Oescrbe tha folowing welding processes: 

a. automatic arc weUing 

b. QTAW hot wire welding 

c. plasma arc welding 

d. iasarwaUing 

e. electroslag welding 

f. electfogas welding 

g. weWing and bonding of plastics-characterlsllcs. methods. 

inspectton and testing 

h. underwater wekflng 

Plaamacut 

Use safety procedures 

Set up and operate plasma cutting equipment 
Lay out and: 

a. cut straight Hnes on ferrous and nonferrous metals 
angular-cut on ferrous and nonfenous nv^als 
cutdrdeson ferrous and nonfenous metals 
cut patterns on femNis snd nonfenrous met^ 
cut beams and angle and channel iron on ferrous and 
nonferrous metals 

cut and bevel pipe to a 30 degree to a 37 1/2 degree tolerance 
on ferrous and nonferrous metals 
g. cut scyjare and round solid stock on fenous and nonfenous metals 
(A) Lay out and stack-cut fenous and nonferrous metals 




b. 
c. 
d. 
e. 

f. 



(A) Competency: PlaamaaicweM 



Tasks: Use safety procedures 

Set up and operate plasma arc wekJing equipment 
Carry puddles without fHler rod 
Carry puddles with filler rod 

WekJ using stalnlsss steel filler to match stainless steel material 
Identify common pissma arc welding defects, state their causes and correct 
them 

Visually inspect finished weld 

Handle and stors consumables 

Store and maintain plasma arc welding equipment 

(A) Competency: Submerged aic weM (SAW) 

T««l«: Explain SAW process and equipment 

Use safety procedures 
Set up and operate SAW equipment 

Identify common SAW defects, state their causes and correct them 



ERIC 



40 

39 



(A) Comptt«ncy: 
Tasks: 



(A) Compstsncy: 
Tasks: 



Vtoualy Inspoct finishedwski 
Store and maintain SAW equ^xnent 
Handle and store fUtr materials 

Rssi«tanoe«ireM(fl8W) 

Explain IRSW process and equipment 
Use safety procedures 
Set up end opetals RSW oquipment 
Identiy common RSW defects, state their causes and correct them 
Visualy hspsct finished weld 
Store and maintain RSW equipment 

Weldpipe 

Wekj pipe usir.o the foitowing technkyjes: 

a. OAW 

b. SIMAW 
C. QmiAW 

d. FCAW 

e. GTAW 

kJenlNy codes applcat)le 10 wekSng process 

Identify common pipe weUing defects, state their causes, and correct 
them 

Visualy inspect tinishsd weU 
Disassemble and dean weUing equipment 
Store and maintain wekling equipment 
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Fabrication, Repair, and Rigging SIciiis 



I (A) Indlcatet advinctd compttoncy ofttwk 



Comp«t«rty: 
TmIcs: 



Compatency: 
Tasks: 



Compstsncy: 
Tasks: 
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Apply mttalworking tschniquss 

Explain metahworking terms, principles, and techniques such as: 

a. drflyng (including core drilling) 

b. boring 

c. countersinking 

d. heat treating 

e. riveting, etc 

WentHy the retettonship between speed and feed when driiPng 
Menlify various msthods tor Joining metal together 
interpret woridng drawings 

Utilize techniques for bench metalworf( including drilling, tapping, bending, and 
fllting 

Employ a variet, of standard technk)ues for metalwortc such as layout. 

riveting, bending, tonning, and finishing 
Store and maintain ali mstalwortdng equipment 
(A) Operate the metal lathe Including turning between centere, turning 

with a chuck, turning a taper, kneriirig, and drilling 
(A) Explain techniques tor forging such as bending, shaping, fitting, and 

heat-treating 
(A) Describe the casting process 

Heat, form, and bend 

Explain terms, principles, and techniques tor heating, bending, and 
fomning dmerent metals including: 

a. anneaing 

b. hardening 

c. tempering 

d. critical temperature 

Appl> *-e proper heat with an oxyacetylene torch to bend metal stock 

Describe heat ftow and Its appBcatton to bending and tomiing metals with 
welding equipment 

(A) kjentify temperature of steel by color changes 
Use fabrication teehnlquea 

Tack weld 

Layout and scribe straight Pnes, dtdes and arcs on: 

a. plate and sheet steei 

b. angle iron 

c. channel iron 

d. beams 

e. pipe 

Fit and fabricate stmctures using various materials including: 

a. channel iron 

b. beams 

c. pipe 

d. soNd round stock 

Use metal cutting and forming techniques 
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CompttMiey: 
TMkt: 



Comptltncy: 
Tasks: 



b. 
c. 
d. 



Cb.:opl«ts t wMIng iiptir or tabrieation pi^isct 

Plan and lay out welding project, including: 
a. completing a wM>ii(lngdfawtoig or sketch 
materials list/cost estimate 
fixturas 

Jigs 

project layout 
Psilbmfi fabricatkNi and welding processes 
Inspect and repair project if necessary 

UMrlgglnflakllto 

Identify wire rope by its components 

Explain how wire rope works mechank»ily 

Explain safe factOTB/tafo work load principles 

Inspect for damage and when to discard 

identify proper storage methods 

l=blow the process tor fibre rope, nylon, and chain 

Demonstrato major oonfilgunttons of slings 

Demonstrate sale rigging pmmptes on al slings 

Catoulal* safe work loads tor slings 

Cakaj late the de-ratIng factors tor simg angles 

D«non«ralerlgging hardim (sheaves, hooks, slings, shackles, eye 

oome-atongs. overtiead cranes, 

plate hooks), kichidbig: 
a. demonstaUng proper use 

performing a basic inspectton tor safety purposes 
(lemonstratir^g proper hand signals 

'"SS?^ ^ 0' «'s components 

estimating weight of otiject 

demonstrating how to moveium objects in fabrication situations 

such as rotating, turning end for end, eto. 
tocating center of gravtty for odd-shaped objects 

describing use of tag Bnes and other safe rigging principles 
Demonstrate overall rigging ability by planning an entire minor rigging job 



b. 
c. 
d. 
e. 
f. 

0- 

h. 
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Cu'Ticulum 
Analysis Matrices 




Curriculum Analysis Matrices 

ldsntifi«d Comp«tonci§s by Course Offerings 

imis oompelency cheddist should be used by teachers in identVyhg competencies to be included in specific 
Classes m wekflng education. TWs checklist is a cuniculum analysis tool for use by teachers m assianina 
responsbHties for the competencies of a total welding program. 

AllcoursestaugMinthewekflngprogramai»ldor<lfledirithecolumnsatthetopofther^ The Individual 
competendescanbealocalsdtospeclflcoourses. OnemethodforanalyzingtheconpetencyHstlstoassign 
totters where the competency wM be intrcluced (I), taught (T). or mastered (M). Cuniculum sequences can 
be organized through this approach. 

Toassist welding teachers to reinforce ba8icsWPsinstnjdion.competenctes have beenc^ 
the following acader;iic areas: 

Math(M) Science (S) Health (H) 

Social Studies (.SS) Language Arts (LA) 

TTils win assist local school districts in awarding cross-crsdl (academic credit) for partlctoation in vocational 
classes they deem approptlate. 

The foUowino checkBsts are also cross-referenced with the Job Training Partnership Act pre-en»toyment 
competenctosandstudenttoack^rshipcompeteRdes. TheJobTramingPartnersh^ActprovkJesfundstotrain 
economteally disadvantaged yotlh to enter and succeed memptoyment Each Private Industry Council 
responsbte for administering theiL^ funds adopted youth pre-emptoyment competendes as one of the 
measures for positive terminatton >;-»r program partfoipants. The other measures are attained through 
unsubskflzed emptoyment, or through another training program. 

The foifowing categories of worit-related knowtodge must be evaluated and measured in the course of a 
partteipanrs enrollment in a JTPA piograrr: 

1. P«-EnptoymertCompetenctes.whk*requirethepartk*amtodemonstratetheskilisandknowle^ 
necessary to Uentify career objectives, seek and obtatoi enptoyment and understand fob 
perfomunce. 

2. Wori( Maturity Competendes, whfch require the paittolpant to demonstrate the ability to apply skiHs 
in « training positton. ' 

3. Educattonal Skills Cornpetenctes, whfch require the partteipant to denwnstrate baste cor^^ 
and communication skills necessary to enter the labor market. 

skills necessary to maintain emjatoyment m a spedHcoccupatton oroccupattonal duster. 

Thepre^mptoymenl and worit maturity competendes have been spedffcally cross-referenced in this 
curriajfcjm so that wekfing instrudors couU spedfy where these conpetendes are integrated into the 
curriculum. 

Student leadership programs are designed to be an integral part d the curriculum. The competencies are 
reinforced by student partteipatton in approved student organizattons such as Vocattonal industrial Clubs d 

America (ViCA). The student teadershipcompetendes have been cross-referenced inthlshandbooktoassist 
the wefoing educator in Uentlfying spedflcally where these competendes will be taught. 



Vocational hiduatrlal Ctubt of AiMrfea (VICA) 

Vocational Industrial Oufat of AoMrica (VICA) it for 
•tudanu aniolad in tacondaiy and poitMoiNidaiy 
vocationai oouimb in trad*, industrial, tachnical md 
haakh sducation. 

Thtough plannad dub activitias, VICA dovalops tha 
-whola-studant.sodalandlaadarshipat)itia8aBwslas 
vocational sldls. Tha VICA motto is -Prsparing for 
LMKiarshipinthaWbridof WoriL- VICA goals induda: 

• Fbstaranundarstandngofthafundionsof labor 
and managsmant organizations and a rMognition 
of thair intardspandanca. 

• Fostarrsapact for tha dignity of woric 

• Ftoiatasdwolaxpsrianoaa to a young parson's 
saareh for moaning, idantity and adiiavamam. 

• Taach young paopia how to iva and «wrt(«with 
othar8...to accept and ba aocaptad. 

• Offar activitias that complamantoocupatbnai 
sitiH davaiopmant. 




• CrMt« imartit in and stbnulata f avorablo 
community mponM to traoo, industrial, 
tochnical and haalth oocupationt aducation. 

• Promola high atandarda in work athica, 
eraftamanahip, acholarahip and aafaty. 

• Halpatudamaundaratandthairrolasina 
tachnological aga. 

Alaaka VICA, chartarad in 1973, sarvaa about 140 
mambara in 10 chaplam. Tha national organizctbn is 
locatad in Laaabuig, Virginia. 







H 


Haalth 


M 


Math 


S 


Sclanot 


LA 


Languagt Arta 


SS 


Social Studlaa 


• 


Pra*Einploymant Compttanciaa 


♦ 


Studant Laadarahip Compatanciaa 
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Re 
Co 
by 

Cor 


commended 
mpetencies 
Course Offerings 

npdtencles 


1 

5 

1 


Wekingll 


WekJmg III 


WeUinglV 








WAidin? satety and Htalth 














• 


Maintain a clean shop 














• 


Use general safety procedures 
















Apply first aid skiBs 














s 

?? 


Use tools safely 














M 

S 


Foaow electrical safety procedures 














S 


Use safe welding procedures 














S LA 
SS 


(A) l=bllow OSHA and AWS guidelines 
















Tools and Eaulpmnt* 














S* 


Use welcfing hand tools 














S 


Use welding shop power tools 














M* 


Utnze measurements and measuring devices 
















Biuwrfntaand Lavout/soMifieatkint and Codaa 














M 
LA 


Use welding symbols and codes 














M 

LA 


Understand welding biu trims 














M* 


Apply basic math 














M 


Use drawings 
















Weldlnq MtaHuryy 














M 

S 


Understand properties of metals 














S 


(A) Identify the metaNurgy of a weld bead 






























LA* 

S^-t. 


Malce career choices 















ERIC 



47 



47 



Recommended 

Competencies 

by Course Offerings 



Competencies 



I 



LA* 

SS» 



Evaluate jobs in the welding industry 



Prepare a resume and Job application 



LA* + 



Write a cover letter 



LA* 



Intend for a Job 



LA • 



Fbllow up ttie Interview 



Dress appropriately on the Job 



Manage personal reaponsUUties related to enptoyment 



H* 



SS* + 



Maintain good health for effective Job pertortnance 



Understand emplcyee rights and responsbillties 



Attain work maturity 



LA* + 



Make effective decisions 



Demonstrate Initiative and productivity 



Be assertive 



Be honest 



Be reliable and dependable 



Maintain good personal relations 



LA* + 



FbHow verbal and written dhections 



LA** 



Apply communication skills 



LA* + 



Deal e/ffectfvely with customers 



LA-i- 



Identify proper Job resignation procedure 



LA4> 



Use leadership sklls 



LA 
SS 



Evahiate personal traits in relattonship to entrepreneurehip 
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Re 
Co 
by 

Cor 


commended 
mpetencies 
Course Offerings 

npetencfes 


WeldingI 


1 


Welding III 


Welding IV 








QlvaCBtvlMMWflMInQ and Cutting fpAW SIKl OFC«A) 














(> 


Oxyacetytene weld 














s 


Oxyacetylene cut (OFC*A) 
















ShItMtdMWtllArcWIdlnfl rSMAWn a Air Ortion Ak Cimin^ lAAt-} 














s 


IdenMy prindptot of arc v<raking theoiy 














s 


Apply shielded metal arc welding skMs (SMAW) 
















Gaa Metal and Fknr Cam Ar»» WeMInn /QMAW and FCAW 














s 


Apply gas metal arc welding skins (GMAW) 














s 


Apply flux core arc welding sidils (FCAW) 
















GaAXun^an Are w^ing (GTAW) 














s 


Apply gas tungsten arc welding sidlls (GTAW) 
















SDaelal Wakflna PnM!MM^.«^|guf| 














s 


Identify advanced welding techniques 














s 


Plasma cut 














s 


(A) Plasma arc weld 














s 


(A) Submerged arc weld (SAW) 














s 


(A) Hesistanoe weld (RSW) 














s 


(A) Weld pipe 
















Fabrtcatlon. Ranalr. and Riaiyinq giriij, 














M 


Apply metalworking techniques 














M 

S 


Heat. form, and bend 














s 


Use fabrication techniques 
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Sample 
Skills Card 




Sample Skills Card 



This section of the fluids provides teachers with an example of an instrument for evaluating the effectiveness 
oflnstruction. The skills record allows teachers to assess cornpetency at four levels of proficiency. Teachers 
are encouraged to constmct their own skiUs performance record using the competency lists m the curriculum 
sectton of this gukJe. 

Instructions for Uss 

The list of vocational skUls/tralts was devetoped from a task analysis of a weMIng competency. 

1 Introductorv Lfflffli: Can do simple parts of task. Needs to be tokl/shown how to 
do most of the task. I^leeds extremely dose supervision. 

2 Minimum LflVfll: can do most parts of the task. Needs help only with most difficult 
parts. Needs ctosesupen^iston. 

3 Averagfl L twml; . Can do al parts of task. Needs only spot-check cf completed work. 
Meets local demands for speed and accuracy. Needs moderate Job entry 
supen^n. 

4 ProfiCiflnCY Lf>vftl: Can complete task qukMy and accurately. Can direct others 
in how to do the task. Needs little supen^n. 

Directions: The instructor/empioyer may write, date and initiai in appropriate square. 
Be reiiabie and dependabie 

12 3 4 



Maintain acceptable attendance records 
Beontbne 

Give timely nottoe of intenrupttons to work schedule 
FoUow rules and regulattons of work schedule 
f=bllowdirectk>ns 



Comments: 




Vll 

Suggested 
Resources 
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Suggested Resources 



This section identifies specific resources and sources for finding instmctionai materials and supplies for 
welding education. 

Tlie following source lists have been characterized by media type to facilitate teacher use: resource ibraries 
put)iishers, state resources, associations, periodicals, special books/pamphlets, media, equipment 
manufacturers. A tods list and suggested minimum tools and equipment needed for a weWirKi program is 
also included. wr"*^ 

The Department of Education has not fbmially reviewed nor approved all the resources listed in this section 
Teachers are encouraged to preview materials before using them m the classroom. 

RMOufca Librarian 

Alaska Vocational Materials Library . Alaska Energy Education Sehes 

Offtee of Adult & Vocattonal Educatk>n . Appropriate Technology for Alaskans 

Alaska State Department of Education . Basic Skills For The Trades 

A,^^.. ' * Challenges: A Young Man's 

ilS^;^^ ^ Woman's Journal for Self- 

(907) 465-2980 Awareness and Personal Planning 

• Constnjctkm Trades Curriculum and 
Resources 

• Cooperative Educatton and On-The-Job 
Training Handbook 

• Engine and Vehtoie Mechanics 
Curriculum 

• Home-Based Business Resources 

• industrial Educatton Cunicuhim 

• industrial Education Resources 

• Local Advisory Committee: Handbook 
for Vocational Administrators 

• Pre-Emptoyment Competencies 
Resource Qukie 

Safety and Siiiooi Shop Planning 

• STARS: Secondary Training For Alaska 

• VocatkMuU Educatton Adminlstratton 
Handbook 

The Ltorary maintains curricula for all vocational areas. Resources are toaned for a 2 month review period 

ThereareaisomanymaterlalswhfchmaybepurchasedfromtheUbrarysspedalconecttons. Somematerials 
are available free of charge. 

The Ubraiys catalog is computerized aivi may hg operated on an Apple Conputer using Applewortcs 
software. The catak)g may be obtained by sending six blank disks for dupflcation or upon request. 



Alaska Career informatton System 
Office of Adult and Vocational Educatton 
Alaska Department of Education 
BoxF 

Juneau, AK 99811 
(907)465-2980 



Comprehensive career guMance system 
devetoped by Alaskans and for Alaskans 
seekinr occupational and educattonai 
opportunities in and out of Alaska. 
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Alaska Haalh Sciences Library 
3211 Providtncs Drive 
Anchorage, AK 
(907) 786-1870 

Alaslui State FftnUbrary 
650 W International Airport Road 
Anchorage, AK 99518 
(907)561-1132 

Center on Education and Training for 
Enpioymenl 

The Ohio State University 
1960 Kenny Road 
Columbus, OH 43210 



Curriculum Collection 

Alaslta Department of Education 

Offloeof EiJucational Program Supp^? 

BoxF 

Juneau, AK 99811 
(907)465-2841 

Noithwestem Vocational Curriculum 
Coordination Center 
St IMartin'8 College 
Lacey.WA 98503 
(206)438-4456 

Pubifah^fn 

Bobbs-MerrffiCo. 
4300 W. 62nd. St. 
IndianapoHs, IN 46268 

Claitof s Publishing Division 
3165 S. Acadian at 1 10 
P.O. Box 3333 
Baton Rouge, LA 70821 



Howard B.Cary 
Prentice Hal 

Enolewood CWs, NJ 07632 

Debnar Publishers 
2 Computer Drive West 
Atoany, NY 12212 



Journals and magazines in the area of 
Job safety and health 



Films and videos on welding, 
oxyacetylene welding and cutting, 
and welding careers 



Vocational Education Curricuhjm 
Materials database of all 50 states. Can 
be accessed through the Aiasl(a 
Vocational Materials Lbrary. 

Catalog of materials available on new 
technology in vocdtlonal-technlcal 
educatton. 

Village Science: A Resource Handbook 
for Rural Al iskan Teachers 



10-state regk>nal Bbrary of vocff.tonal 
materials. Can be accessed through the 
Alaska Vocational Materials Ubrary. 
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• Wekflng Technotogy 



Modem Methods of Pipe Fabrication 
Ordinates for 1000 Pipe lntersectk,ns 
Selected Piping Problems 
SmaMkjnch-paKsiztd booklets. Chock 
fuB ol Monmton. Inaqsensive. 

Modem WeWin^, Technology 



• Mathematics for Plumbers and Pipe 
Fitters by BarthokNnew D/Arcsngeto, 
Benedict D'Arcangelo,and J. Hussell 
Gie8t,ol982 

• Wekling Procedures Electric Arc 
by Frank R.Schell,0 1977 

• Welding Procedures MIG & TIG 

by Frank R. Schel & BRI Matlock, 0 1978 

• Wekflng Procedures Oxyacetylene 
by R. Schell, 0 1977 
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Qlencoe Publishing Company 
Bennett and McKnight 
17337 Ventura Blvd 
Endno, CA 91316 



Qoodheart-WBoox 
123 West Taft Drive 
South Holiand,IL 60473 
(CI?) 333-7200 

W.V. Graves Pubiisher 
PO Box 57924 
Webster, TX 77598 

Hobait School of Welding Technology 
Trade Square Ea^ 
Tioy, OH 48373 

Industrial Press Inc. 
200 Madison Avenue 
New Yoilc, NY 10016 

The James F. Lincoln Arc Welding Foundation 
Toronto, Ontario, Canada M5C-2A5 or 
Cleveland, OH 44117 



Lincoln Electric Company 
22801 St. Clair Ave. 
Cleveland, OH 44117-1199 

McGraw KPI Boolt Co. 
Western Regional Office 
8171 Redwood Highway 
Novate, CA 94947 

Penton Publishing 
1100 Superior Ave. 
Cleveland, OH 44114 

Ryerson Steel 
Box 3525 

Seattle, WA 98124 

Smith WehUig Equipment 
Division of Tescom Corporation 
2601 Lodtheed Ave. 
Watertowri, SD 57201 

Synteks Books Co. 

PO Box 26588 

San Francisco, CA 94126 



Essentials of WekJing by Raymond J. 
Sacks 

The Pipe Fitter's & Pipe WeWer-s 
Handbook 

Pipe Template Uyout 

Modem Wekling by Althouse, Tumqulst 
Bowditch. and Bowditch 
Oxyacetylene WeMing: Basic 
Fundamentals 

The Pipe Fitters Blue Book 



catatog of publteations and videos 
Programmed Audk> visual training in 
Bask: ShieUed Metal-Arc Wekflng 

Pipefitters Handbook, Third EdHton 
Revised and Enlarged by Forrest R. 
Undsey, 0 1967 

Arc Wekling by WHIiam Selton and John 
Mathews, '979 

Metals ar. HowtoWekJThembyT.B. 
Jefferson, 0 1962 

WekJing Instnjcttons for the Beginner 
by HA Sosriin, 0 1964 

The Procedure Handbook of Arc 
Wekflng, 0 1973 
Newsletter 

Handbook of Stainless Steels 
by D. Peckner & I. Bernstein 
Wekiing Skills and Technotogy 
by Dave Smith, o 1984 

WekJing & Fabrk»ting Data Book 



Steel and Aluminum Data Book 



Complete course 

outlines for oxyacetylene wekJing. 

ExceUem resource. 



• The Piping Gukje 
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Tube Turns 
2900 W. Broadway 
LouisvUto. KY 40211 



Welding Fittings and Ranges 



Umversal Weiding Supply* Co. 
Cedar & Oak Streets 
New Lenox. 1160451 

StltePuhllMHton« 

Curriculum Center 
Sangamon State University 
Springfield. IL 62794-9243 
(217)786^75 

Curriculum and Instmctional Materials Center (CIIUIC) 

Oldahoma State Department of Vocational 

and Tecfmical Education 

1500 West Seventti 

Stilwater. OK 74074-4364 

1-800-654-4502 

Cunlcubim Materials Sen^ 
Oepartment of Vocational Education 
Colorado State Univefslty 
Fort Collins, CO 80523 

Curriculum Publications Clearinghouse 
Illinois University 
HonabinHaHYO 
Macomb, IL 61455 
(309)298-1917 

District Of Columbia Public >cfK)ols 

I3ivi8ton of Career DeveiL...nent Programs 

Presidential Building 

415 12tti Street NW 

Washington, DC 

(202)724-4178 

Educational instmctional Materials Center (EIMC) 

Division of Continuing Education 

University of Texas at Austin 

PO Box 7218 

Austin. TX 78713-7218 

(512)471-7716 

Fiorida Department of Acv tt and Vocational Education 
Conege of Education 
UNversity of South Florida 
Tampa, FL 33620 

Instniclionai Materials 
industrial Education 
202-BSkylandBlvd. 
Tuscaloosa. AL 35405 
(205)759-5448 



Universal Pipe Fitters' Layout Guide 



>^ to Become a Certified Welder 



VICA Leadership Handbool( 
VICA: Learn, Grow, Become 



Occupational Analysis: 
Welding Entry-Level 



Combination 



Vocational-Technical Education Western 
Consortium of States (V-TECS) catalogs 
of perfomrance objectives and 
cuntajlum guides for weiding 



Welding Scope and Sequence 



Sheetmetal Wori(er Competency Profile 
Welding Fundamentals 



Program Guide to Basic Welding, 
Weiding, and Weiding Technology 
Student Performance Standards for 
Basic V/eiding 

Curriculum Standards for Welding 
Welding Combination Cluster 
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Instructionai Materials Laboratory 
Ohio State University 
842 W. Qoodale Blvd. 
Cdumbus, OH 43212 

Instructional Materials Lat)oratory 
University of Missouri-Columbia 
10 industrial Education Building 
Columbia, MO 65211 
(314)882-2883 

Instnjctionai Materials Service 
Texas A&M University 
FEBoxl^ 

College Station, TX 77843-2588 
(403)845-6601 

Lake Oswego Public Schools 
Cunicuium Department 
2445 SW Country Club Road 
Lake Oswego, OR 97034 
(503)635-0302 

Maryland Vocattonal Curriculum Research and 

Development Center 

University of Maryland 

JM Patterson BuikJing 

College Park. MD 20742 

(301)454-2260 

Minnesota Cunicuium Sen/k»s Center 
3554 White Bear Avenue 
White Bear Lake, MN 55110 
(612)770-3943 

Oregon Department of Educatton 
700 Pringle Parkway SE 
Salem, OR 97310 

South Carolina Department of Educatk>n 
Off toe of Vocattonal Educatton 
Vocattonal Cuntoulum Devetopment Sectton 
Columbia, SC 29201 

Vocattonal Curriculum Devetopment and Research 

Center 

PO Box 1159 

Natchitoches, U 71458-1159 
(318)352-5348 

Utah State Offtoe for Vocattonal Educatton 
250 East 500 South 
Salt Lake CHy, UT 84111 



Wekiing Lab Management Gukle 



Vocattonal Preparatton Curriculum: 
Wekiing 

Wekiing Competency Proflles 



• Oxyacetytone Wekiing Transparencies 

• Wekiing Course Outlines 



• InbPoductton to On-Site Constnictton 
Qxyacetylene Burning and Arc Wetoing 
for the BuikJing Constructton Program 



• WeUing Instnjcttonal Gukle 



• Wekiing Occupattonal Task List 

• Wekiing Occupadonal Terminal 
Performance Objectives 



Indivkkjaiized Learning Systems: 
Wekiing 



• Welding Curriculum 



Competency-Based Postsecondary 
Wekiing Cunicuium GuMe 



• Metal Fabrication III and IV, 
integrated Shop Program 
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Washington State Commission for Vocattonai 
Education 

Airdustrial Paik, Building 17 
Olympia,WA 98504 
(208)753^75 

Yukon Flats School District 
Box 359 

R.Yui(on,AK 99740 
(907)682-2515 



* Vocational Education Student 
Learning Ot>jectlves for Welding 



Welding Curriculum (auide 



Aluminum Association 
900 19th Street NW 
Washington, DC 20006 
(202)862-5100 

American Association for Vocational Instnjctlonai 
Materials (AAVM) 
Driftmeir Engineering Center 
Athens, OA 30602 

American iron and Steel Institute 
1133 15th Street NW 
Washington, DC 20036 
(202)452-7100 



American National Standards Institute 
1430 Broadway 
NewYori(.NY 10018 
(212)354-3300 

American Petroleum Institute (API) 
1220 L St. NW 
WasMngton, DC 20005 
(202)457-7000 

American Society for Melato 
Route 87 

Metals Pari(, OH 44073 
(216)338-5151 

American Society of Mechanical Engineers (ASME) 

345E.47lhSt. 

NewYoric,!^ 10017 

(212)644-7722 

American Welding Institute 
10628 Dutchtown Road 
KnoxviOe, TN 37932 
(615)675-2150 



' Aluminum Standards and Data 

• catalog of publications 

• Ubrary on aluminum technology and 
aluminum industry. 

• Arc Welding 



• Conducts research programs for areas 
such as manufacturing technology, 
basic materials 

• publishes technical manuals and general 
pamphlets 

• catalog of standards 



• AP1 1 1 04; Standards for Welding Pipe 
Line 



• Metals Handboolt; Volumes 1 ,2,3,6 & 
11 



• ASME Section 9; Welding & Brazing 
Qualifications 



• fonim for new welding and joining 
techniques 

• welding infonnation database, 
newsletter 
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American Welding Society (AWS) 
550 N.W. LeJeune Rnad 
PO Box 351040 
Miami, FL 33135 
(305)443-9353 



Construction Safety Association of Ontario 
74 Victoria St. 
Toronto, ON M5C2A5 
(416)366-1501 

Edison Welding Institute 
1100 KennearRoad 
Columbus, OH 43212 
(614)486-9400 

Mid-America Vocational Curriculum Consortium 
(MAVCC) 

1500 West Seventh Avenue 
Stillwater. OK 74074-4364 



National Safety Council 
444 North Michigan Ave. 
Chicago, IL 60611 

(312) 527-4800 

National Welding Supply Association 
1900 Arch Street 
Philadelphia, PA 19103 
(215)564-3484 

Society of Manufacturing Engineers 
One SME Drive 
PO Box 930 
DeartX)m, Ml 48128 

(313) 271-1500 

Vocationai Industrial Clul>s of America (VICA) 
PO Box 3000 
Leeslxjrg, VA 22075 

Welding Research Coundl 
345 E.47th Street 
NewYori(,NY 10017 



Consider a Career in Welding 
Resistance & Sold State Welding & 
other Joining Processes 
Safety in Welding and Cutting 
Student Chapter Manual for 
Organization and Operation 
Welding Handlx)ok, Vol. 1 
Welding Technology, Vol. 3 

Rigging Manual 



Maintains Ibrary, database access, 
publishes Edison Insights in Welding 
Journal, research reports, conducts 
research 

Blueprint Reeding and Layout for 
Welding 

Qas Metal Arc Welding/Flux-Cored Arc 
Welding 

Gas Tungsten Arc Welding 
Introduction to Welding 
Oxyacetylene Welding and Cutting 
Pipe Welding 
Sheet Metal Series 
Shielded Metal-Arc Welding 
Welding Series Transparency Set 

Accident Prevention Program for School 

Shops 

Safe Wortter 



Manufacturers and distributors of 
welding equipment and supplies 



• High technology materials 
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Advisor Guide 

National Leadership Handbool< 



Conducts research in welding, 
and closely allied fields 
Publshes books, monographs, bibHo's, 
nerature reviews, reports 
Research bulletins, progress reports 
Welding Research Abroad 
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Parkvlleate 



American Industrial Arts Association 
1914 Association Drive 
Reston, VA 22091 

American Society for Metals 
Materials Infonnation 
Metals Parft, OH 44073 
(216)338-5151 

American Vocational Association 
1410 King Street 
Alexandria, VA 22314 

American Welding Institute 
New Topside Road 
Rural Route 4, l3ox 90 
Louisville, TN 37777 
(615)970-2150 

American Welding Society 
550 LeJeune Road NW 
PO Box 351040 
Miami, FL 33135 
(305)443-9353 

Cummins PubHstiing Company 
31600 Telegraph Road, Suite 200 
Bimtingham, Ml 48010 

Praldwn Publications 

PO Box 8623 

Ann Aibor, Ml 48107 

Welding Research Council 
345 East 47lh Street 
New Yorit, NY 10017 
(2-9^705-7956 



• The Technology Teacher 



Welding/Brazing/Soldering Digest 



• Vocational Education Joumal 



• Welding infonnation Newsletter 



Welding Journal 



industrial Educatton 



• School Shop 



• Welding Research Council- Research 
Bulletins 

• Welding Research News 
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Alloy Rods Corp. 
PO Box 517 
Hanover, PA 17331 

National institute for Occupational 

Safety and Health 

Regtonal Office 

321 Second Ave. 

Seattle, WA 

(206)442-0530 

L-TEC Cutting Systems 
Union Carbide Corporation 
Unde Division 
2?" Parte Ave. 
Ep^C NY 10017 



• write for manual 



• Research and technical assistance, 
infonnation and publications for all areas 
of job safety and health 



• MIQ Welding Handbool( 

• The Oxyacetylene Handbook 

• Submerged Arc Handbooit 
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Bergwaii Productions, inc. 
PO Box 238 

Garden City, NY 1 1530-0238 
1-800-645-1737 



• Welding Technologies video series 



Coastal Video Communications 
Virginia Beach, VA 
(804)498-9014 

TheFHmUbrary 

3450 WiilshirB Blvd. Suite 700 

Los Angeles, CA 90010 

Industrial Training Systems Corp. 
20 W. Stow Rd. 
Marlton, NJ 08053 

National Audio Visual Center 

8700 Edgeworth Dr. 

Capitol IHeightS MD 20743-3701 

Tel-A-TraIn 
3461 Brainard Rd. 
Suite 201 

Chattanooga TN 37411 
ggulnmfrt Manufcehiwira 



Welding Safety "Securing the Worft 
Zone" 



catalog of materials 



. /elding Health Hazards & 
Welding physical Hazards 



Hazards of Gas Welding 



Oxy acetylene Safety 



Many of these manufacturers have how to booklets and Instnjctlonal materials. Write tor details. 



Airoo Welding Products 
4437 E. 149th St. 
Cleveland, OH 44125 

Hotoait Equipment Company 
600 West Main St. 
Troy Ohio 45373 

Unooln Bectric Manufacturing 
22801 St. Clair Ave. 
Cleveland, OH 441 1 7-1 1 99 

Miller Electric Manufacturing Company 
P.O. Box 2222 
Appleton, Wl 54913 



PowCon 
Cydomatics 
8123 Miralani Dr. 
San Diego, CA 92126 
FAX 619-578-8575 

Smith Equipment 
Division of Tescom Corp. 
2601 Lod(heedAve. 
Watertown, SD 57201 

Victor Equipment Company 
P.O. Box 1007 
Denton, TX 76202-1007 
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It is recommended that the foilowjng tools be available for each student: 

Brush 

Chisel 

'Earplugs 

T]p cleaner 

Center punch 
'Safety glasses 

Chipping Hammer 

Ban peen hammer 

Needle-nose pliers 

Combination square 

Scriber with magnet 

Diagonal wirecutter 

8' vice-grip pnere 

8- slipHoint pliere 

Qxyfueltoich-stnter 
'Leather sleeves with an apron 
'Oxyfuel cutting welding goggles («S lens) 
•Welding helmet with chipping lens and #10 filter lens 
•Welding gloves 

'Mandatory items fbr each student. 



Suggested Minimum Tools and Eguipmft n t for A Wfli^ i na Program 

• oxyfuel workstations 

leatt one power source adequate lor heavy-duty work and arc-air cutting ) ™ « 

• AC/DC high frequency, Gas Tungsten Arc WeMing (GTAW) power sources. 

' f^re ^ ^ ^ ^'"""O (PCAW) power sources and wire 

• Gas Metal Arc Wekflng(GMAW) power source and wire feeder 

• power shears 

• iron worker 

• power roa (opttonal) 

• pedestal grinders (1 2" X 1 1/4- arbor) 

• benchgrindere(6"X5/8-aibor) 

• drill press (multi8peed,geared-head) 

• plasma-arc cutting (PAC) unit 

• aircarbon-arc 

• bend test fixture 

• hand grinders 

• abrasive cut-off saw 

• portable, engine-driven power source (optionaO 
panograph (optional) 
press brake (optional) 
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monorafl or overtiead crane (minimum capacity: one ton) (optionaO 

belt Sander (6-) (optionaO 

horizontal tMnd saw (optional) 

vertical tMVKl saw (optionaO 

hydraulic artx>r press (optionaO 

welding positioner (optionaO 

submerged-arc welding unit (optionaO 

resistance spot-welder (optional) 
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MASTER CHART OF WELDING AND ALLIED PROCESSES 





AHW 


bare fr?itt arc iweldinf 


BMAW 


ctrtxm arc wtMinf 


CAW 




CAWC 


^#ticldfd . . . 


CAWS 


-iwm 


CAWT 


ttfCirofM ««ldin9 


ECW 


flui corad arc ««ldint 


FCAW 



eoailffUlion w*ld*n9 


CEW 


cotd wtldtnt 


cw 


dittutHin wtklHiff 


DFW 


aiploiion w*M«nf 


EXW 


fOTfr wvM^nQ 


FOW 


Iriciion waMiof 


FRW 




HPW 


rolt wftdtnf . . 


ROW 


uMratonic vrtldift^ 


. USW 



dtp fOldcrtnf . 


DS 


lurnac* lOMtrinq 


FS 


induction aoidtrtnf 


fS 


mfrartd KMdermf 


IRS 


tron aoldtf tng . . . 


. INS 


mitianct foWtrmf . . . 


. RS 


fOfcH ao^da^wf^ ... . 


TS 


wava aoWaf mf . ... 


WS 



flart) nvfiding 




FW 


hM«> f raoMfncv ratittanct waldinf 


HFRW 


pafcuaaion wa' 


Mint 


PEW 


prottciion wtl 


Idifif 


. RPW 


fViiiiMica Haf 


n wraMtnf . 


RSEW 


raiifftanca ipot 


t «v«ld)n9 


RSW 


uptat wtkftnff 




UW 



ataciric arc MKaym^ 


EASP 


llama vftymf 


FLSP 


plaima fpf aymf 


PSP 



chamic«> ^Un cutting . 


FOC 


matal po«vdar cuttmf 




oiylufl fMcuitHif 


OFC 


-oiyacttylfna cuiiinf 


OFC A 


-oiy*iy<t'ogan cuittng 


OFCM 


-oxynaiurai 9B«culirn9 


OFCN 


-Oiypropana cutung 


OFCP 


onygan arc cutting 


AOC 


oiygtn tanca cutting 


I.OC 




gat maial arc vvelding 


GMAW 


-puhad arc 


GMAWP 


<-#tori circuiting arc 


GMAWS 


qn lungiien arc welding 


OTAW 


-putwd arc 


GTAWP 


plaima arc waMif^ 


PAW 


tfiiatdcd rrtcial Arc «i«klir>g 


SMAW 


itud arc wtidtrtg 


sw 


mibmargad arc «irtldir>g 


SAW 


-lariai 


SAWS 



arc tira/inq 


AB 


hlofh lira;irH| 


DR 


diMuurm tKa/«r>g 


UFB 


dip brarir>g 


OB 


flow bra/ir>g 


FLB 


furrtace bra/irtg 


FB 


trHluclion hra/ing 


IB 


tnfrarvd bra/ir>g 


IRR 


reiittanc^ bra/ir^ 


RB 


lorcH bra2ir>g 


TB 


twin carbon arc braf ing 


TCAB 



alaciron beam wekJirg 


EBW 


-high vacuum 


EBW HV 


^madnim vacuum 


E8WMV 


-fKKWKWMm 


EBWNV 


flactrotlag wtMtng . 


ESW 


llow waWnf 


FLOW 


induct ton waldir^ 


IW 


laiar beam welding 


LBW 


thermit «valdir>g 


TW 



air Ketylene we<dir>g 


AAW 


OKyacetyierw weWing 


OAW 


oiyhdrogan weldir^ 


OHW 


pretsura gat wekttng 


PGW 



air carbon arccuttirtg 
cartwn arc cuttir>g 
gat metal arc cutting 
gat lur>giten arc cutting 
metal arc cutting 
platma arc cutting 



AAC 

CAC 

GMAC 

GTAC 

MAC 

PAC 



thieldcd metal arc cutting SMAC 



electron beam cutting E6C 
later t>eam culling LBC 



•Soinelimet a welti«i»Q t»roc«t 
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